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ABSTRACT

To achieve the quality and
productivity  gains necessary to
conpete successfully in a global
mar ket , shi pbuilders  nust prepare

enmpl oyees to agf)ly diverse principles
to conplex problems. Rote |earning of

facts is no longer a useful paradigm
for training enﬁloyees to acconplish a
wi de range of shipbuilding jobs.

_ I magi ne a classroom where the
instructor has the ability to nonitor
the trainee's level of conprehension

and not i vation, even as t he
presentation is underway. This sane
classroom provides the instructor wth
i nst antaneous control over a conplete
suite of advanced instructional
equi pnment and envi ronment al
conditions. Newport News Shipbuilding

has used the interactive tecﬁnol ogi es
provided by such a classroom conbined
with group facilitation methods to
significantly inprove pass rates in a
trades radiological control trainin

program from 67% to 89%  One resul

of this inproved pass rate is that
retrainin% requirenents in this
rogram have been reduced by 67%
his report describes the use of this
Advanced Technol ogy O assroom (ATC) to
meet customer requirenents to upgrade
cl assroom performance of radiol ogical
control enpl oyees. The customer's
chal lenge, our” review of the available
technol ogy, and the characteristics of
the ATC will be discussed. The
effects of organizational variables,
normative change in the classroom and
rel evant research concerning the use
o interactive i nstructional
technology wll also be covered.
Finally, ‘the inplications of the ATC
for other shipyard training wll be
addr essed.

I NTRODUCTI ON

The shipbuilding industry faces
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increasingly conpetitive markets on a
gl obal basis. bower demand is driving
the cost of products down, while
business costs continue to rise at a
rapid pace.  Additionally, customer
quality requirements are changing.
Industry custoners expect delivery of
consistently higher quality products
with no significant increase in the
price of these products. In this
environment,  shipbuilders nust use
training as a resource to prevent
unnecessary rewrk and lost tine,
promote flexibility in the workforce
and reduce cost. Enpl oyees in a
conpetitive work force nust be able to
aPply' know edge  gained  through
training to an infinite variety of
work situations. To meet these
expectations, wi t hout significant
growt h in budget s, training
epartnments  must adapt avail abl e
training technology to the unique
needs of the shipbuilding and repair
industry. )

The Shi pyard has conbi ned t he

power of technology with the best
practices in classroom training to
desi gn, devel op, implement  and
evaluate a 40 hour radiol ogical
control course intended to qualify or
requalify over 2000 skilled enployees
er year. The heart of this project
as been the  adaptation of
I nternational Busi ness Machi nes

I BM s) Advanced Technol ogy O assroom

ATC) to the training of skilled
trades personnel. The use of this
"classroom of the future" conbines the
best of traditional training wth
emerging instructional technol ogy.

Over hundreds of vyears, educators
have devel oped pragmati c,
psychol ogical nethods for classroom
I nstruction. Using the ATC to
integrate these classroom nmethods with
the robust and powerful efficiencies
of  instructional t echnol ogy, t he
program exenplified the best of both
approaches. Proven adult classroom



met hods, supported by
technol ogy, have resulted in a course
which mninzes nenorization and rote
learning and enphasizes problem
solving and decision making skills.
These "thinking skills" require higher
cognitive strategies. They are
particularly important in job
situations where _enﬁl oyees nust deal
correctly with highly variable and
si tuations. Since all
I al situations  cannot be
anticipated and individually dealt
Wi during devel opment and
presentation_ of training prograns,

instructional

conpl ex
vari abl e

rote menori zation of "canned®
resFonses is an inappropriate |earning
style for these job conditions.
THE CHALLENGE

~In 1958 the Shipyard began
building the first nuclear powered
aircraft uss  ENTERPRI SE.
This began a long and valuable
rel ationship with t he nucl ear

shi pbui l ding branch of the U S Nav%.
This  custoner continues to e
i nfluenced by Admiral Ri ckover's
phi | osophy of continuously raising the

st andards of performance in all
sectors of the Navy nuclear program
Like a wnning football coach, the
Navy continues to send the nuclear
shi pbui I ding team back to the practice
field for further inprovenents. This
demand for  continui ngi i nprovenent
i ncl udes contractually required
training. Every vyear, t he Navy
demands i mprovenents in  nuclear-

[%ropulsion related traini ng? prograns.
hese challenges require flexibility,
hard work.
escalation in the
Navy' s expecf ations has been
especial ly challenﬂl ng. Over the past
two years a rnuch higher |evel of
performance has been expected of
enpl oyees qualifyi n1q for radiological
control  work. rainees are now
expected to:
1. master course content of
i ncreased scope and range;

adaptability and
The | at est

2. respond to test
questions whi ch require
situational  analyses and
probl emsolving rather than
rote menorization; and

3. deal with radiological control

situations of increased scope
and conpl exity.

Training that covers not only
facts and principles, but also their
application to conplex and highly
variable situations is appropriate for
all  enployees performng high-risk
jobs, whether they be radiol ogical
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control, fire fighters or plant
protection personnel. Al enpl oyees
working in high-risk jobs nust be
prepared to respond correctly and
quickly to a wde spectrum of
unanticl pated events.

To further conplicate t he

chal | enge, the enployees participating

in the radiological control program
have varyi n_P _ degrees of witing
skills. This 1s a significant

consi derati on si nce contract

specifications require t he
confirmation of trainee |earning
t hrough the use of witten

exam nations containing scenariol/case
st udi es. The new Navy requirenents
are that trainees be abl'e to analyze a
radi ol ogi cal situation and describe
the corrective actions that nust be
taken.  Therefore, trainees nust have
the ability to develop witten
responses that clearly, logically, and
accurately describe the actions and
justifications they would take to

correct  a range of conpl ex
radi ol ogi cal problens.

~ The task was to create a course
which  would teach factual and
procedur al i nformation about
radi ol ogi cal control work, and also

woul d provide the trainees with the
critical thinking and problemsolving
skills necessary to gppl this
know edge to variable and ggn%licated
situations. At the sane tinme, the
course had to provide instruction,

practice, and feedback using in the
skills necessary to describe the
correct response i'n acceptable witten

essay form Along with devel oping

these skills, the course had to inpart
the radiological principles used in
shi pbui I ding™ trades. Thi nk of the
connectability. and = relationship
between analytical thinking. witing
skills, radiological principles and
trade know edge. Devel oping a program
to address t hese i ssues and

requi renents was the challenge.
THE TECHNOLOGY

Training technol ogy consists of
than hardware. [t involves a
system c approach to the
and solution of training
The Shipyard's training and
departments have adopted
_ Systems Devel opnent
(1'SD). philosophy as the paradigm for
training program devel opnment. The |SD
phil osophy demands the systematic
analysis of many variables as a
prerequisite for program design,
devel opment, i npl enentation and
eval uat i on. This rmodel was the
foundation upon which the response

nmor e
[ ogi cal ,
anal ysi s
probl ems.
devel opnent
the Instructional



to the increased custoner
for radiological control
built. Cost-effectively
2000 persons per year
sol ving, decision naking and
skills, as well as the principles o
radi ol ogi cal control, required an in-
depth analysis of existing teaching
methods, instructors, and facilities,

~ Analysis indicated that the
Shipyard's traditional lecture nethods
coul'd not neet the challenge, and
suggested the use of some Torm of
interactive training.  Interactive
Vi deo . . training, which
al | ows for a great deal of
participati'on on an individual basis,
appeared at first to be the nost
|1 kely candidate. IVD's capability
for individual pacing and instant
remedi al feedback, conmbined with the
ability to present realistic full-

requi renents
training was
training = over
in problem

and witin

notion- color video sinulations of
radi ol ogi cal control situations,
seened ideal. In addition, the content

of  radiol ogical control enpl oyee
training is fairly stable, which is a

requirement for the effective use of
IVD, since revisions to |VD courses
can be costly. .

search of the literature

confirmed that IVD is widely accepted
in education and business as a_cost
effective and efficient training
delivery medi um Five maj or
literature reviews (1, 2, 3, 4, b5)
have been  conducted on  {VD’s
effectiveness. These studies supported
our expectations for [VD s useful ness
in shipyard training. McNei | and
Nel son (3) state, "Many teachers,
business leaders, and admnistrators
are enthusiastically investing in
interactive video instruction as a
solution to spiraling training costs
and linmtations in instructional tine
and personnel." ) .

his finding is supported in a
1990 report by the Anmerican Soci etE
for Training "and Devel opnent's BE
Executive Survey, ), which states
that, of 200 human resource
executives in Fortune 500 conpanies,

"ei ghty-one  percent report = using
conput er - based technol og% to train.
their enployees, Wwhile half enploy

interactive video." The>(1 go on to say
that by 1992, 71% of theSe conpanies
will be using IVD systens. There is
strong interest and growth in IVD use

the mlitary, = business and

i ndustry, evidenced by the
following endorsement from the federal
over nnent , "The Office of
roductivity, Technol ogy and

I nnovation (OPTI)- U S. Department of
Comer ce, “ hopes that - increasing
numbers of U S. firms, factories, and

9A1-3

educational institutions wll ook
into and take advantage of Technol ogy
Based Learning (TBL) systenfP* (7).
However, the anal ysis indicated
that 1VD training had inportant
linitations for use in the Shipyard's
training environment, i.e.:
. the nunber of persons to be
trained was so large that a

major investnent in facilities
woul d have been necessary to
allow for the tinely trainin

of all radiological contro

enpl oyees in an individual
instruction node; _

2. the organizational constraints
associated with scheduling
enpl oyees  off-the-job  for
individual instruction were

significant in the current
operating culture; and

3. previous limted use of |VD
indicated that, even though
the instruction i's
i ndividual i zed, some form of
supervision or assistance is
needed in the |VD training

area, ne%ating the often
claimed 1VD = benefit of
reducing instructor  costs.

These were significant factors
inhibiting the choice of |VD
for delivering radiol ogical

control enpl oyee training.

Nevertheless, the training staff
was convinced that interaction was
needed to inpart the problemsolving
and decision making skills necessary

to neet the Navy's challenging
requirenents. Mbst literature
describes 1VD application as a one
wor kst at i on- per - st udent t eachi ng
et hod. Trainees can call up their
ersonal files, establish their own
earning pace, and select content and
tutorial support to fit their |evel of
conpetence in the topic. Vhat was
needed was a system which conbined the
advant ages  of i ndi vi dual i zed
instruction with the logistical and
mot i vat i onal strengths of group
instruction. . )
_ Soci al needs i ncl udi ng
affiliation, recognition and influence
are powerful notivators in shaping

attitudes and values in a |earning
environment, and effective training
design should nobilize these efforts
to ensure | ear ni ng. Soci al
conventions frequently inhibit direct
and purposeful design to bring about

changes in attitude and values in many
public educational settings. However,
in business and industrial settings

this hesitancy to encourage positive
attitudes toward |earning and job
performance is less prevalent. A
technol ogy was needed which woul d



support a program designed to |ink
| earning, job performance and positive
work values. = Using group norms to
move di sruptive or  inappropriate
behavior toward nore desirable areas
was desired, e.g., taking personal
responsibility for one's own |earning
and job performance and taking nmaximum
advantage of |earning and growth
opportunities offered by the conpany.
Training staff have no 'influence over
many aspects of the trainees' jobs.
However , the training devel opment
program wanted the trainees to derive
of personal growth from
participation in the electronic
cl assroom The program was intended
to be challenging as well
interesting and to enphasize the
trainees' involvement in a learning
adventure that would help prepare them
to take an active role in the
acconpl i shment of conpany goals. The
Shipyard's enployees are technical
experts and prof essional shipbuilders.
They expect |inkage between their
performance in training and their
expectations for challenge and growth

in their jobs. The approach and
| inkage was not sublimnal or hidden.
O assroons and settings, as well as

course materials, were specifically
designed to facilitate notivation and
team buildin through  increased
instructor and trainee interaction.
Duri ng i nstructor and trainee
di al ogues, values  which  support
conpany  business objectives were
surfaced and reinforced. This inpetus
for trainees to change their outlooks
and behaviors toward the collective
good, i.e. conpany success, would be
reinforced by their know edge of
business conditions affecting the
shi pbui | di ng industry.

The benefits of high |evels of
interaction between trainees, content

and instructor became a major factor
in selecting training technology. The
successful inplementation of training
technology at the Shipyard would
i nvol ve I e- pur posi ng traditional
cl assroom instruction to the desired
interactive approach. The instructor

would no longer act as the technical
expert, but would be a facilitator and
coach, wth the information-transfer
role provided by the technol ogy.
Research (8, 9) indicates that
conputers have increased value when
used as instructional support vehicles
rather than exclusive methods of
delivery. That is, conputers function
best in programs that integrate
technology with live instruction,
rather than as a replacenment for
instructors.

A fifteen year review of the use
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of conputers in teaching concept ual

and procedural skills in mathematics

reveal ed the follow ng.
L.

Using  Conputer Assi st ed
I nstruction

substitute for regul®ar
instruction is of questionable
val ue, especially  when
conpared to wusing it to

suppl ement such instruction.

2. Using computers for
i nstructi onal suPport. is best
achieved in the tutorial node.

3. UWsing conputers as a
supplenent to nore traditional
training increases the speed
of | earning and inproves

student achievement. )
4. Using conmputers in this way

seens to have the greatest

i npact on di sadvant aged and

low ability students.
. These findings suggest that the
integration of technology with nore
traditional group nethods would work
well with procedure-based |earnin
requirenents. This integration o
technology with traditional ou
met hods was the keystone upon Ic
the project was built. Facilitation
and giroup activities to support the
social forces which enhance |earning
had to be conbined wth the
t echnol ogi cal hardware and courseware
to support individualization of the
| earning process and provide instant
prescriptive feedback for real tine
remedi ati on.

A nunber of i mpor t ant
organi zational questions had to be
answered prior to purchasing equi pnent
and i mpl ementing an electronic
cl assroom approach. First, did the
Shipyard have the know edgeable and
experienced staff required to design
and author a sophisticated conputer-
based  interactive course ~ on
radi ol ogi cal problemsolving skills?
The Shipyard training and technical
staffs had worked well in the past,
using a cross-functional team approach
on projects of sinmlar conplexity, and
it was felt they could succeed again.
Al though there were risks, training
management and menbers of the project
team were willing to accept them
Second, could the conpany get an
adequate return on its investnent in
such training? Calculations, based on
reduced time away from the job and
predicted inprovenent in the passing
rates, indicated that the potential
payback was worth the risk. Success
woul d depend on other factors beyond
technical conpetency of the staff or
t he Iivel of risk everyone was willing
to take.

Organi zational factors such as



skills in
meki ng,
resol ution,

communi cation,  decision-
goal setting, conflict
sol U probl emsolving and team
building were also critical to
success.  Mich effort would be needed
to ensure organizational buy-in prior
to critical nilestones. To ensure a
per manent institutional change,
Innovative programs such as the
el ectronic cl assroom require
organi zational | earning. The full
gamut  of organi zat 1 onal change
strategies were built t%e
project's i npl ement ati on
including: staff
resol ution of
expectations, use of new schedulin
tools, agreed-to mlestones, and staf
and facilitator training. Deci si ons
design =~ strategies,
) strategies, vi sual
design, video program segnentation,
enmbedded tests, graphics formats,
ke)g)ad questions, final exam scenarios
and grading requirements were anong
t housands of decisions that had to be
agreed to. Since three departnents
woul d be involved in the project: (the
training systems department that would
develop the program the skills
training departnent that would deliver
the training, and the radiol ogical
control departnent that would provide
the technical experts and interpret
customer requirements), attending to
t hese organizational variables would
be as nmuch a requirenent for success
as was the correct selection of
hardware, software, and courseware.

ADVANCED TECHNOLOGY CLASSROOM

into
process,
role clarification.
cross-functional

presentation

The mssion of the Shipyard' s

Tr ai ni ng Systens and Services
Department includes staying aware of
current  applications “of  training
technol ogy. . In carrying out this
responsibility, training program
devel opers |earned of a system which
IBM was using for its own in-house
management devel opnent . This

" Advanced Technol ogy Cl assroom' (ATC)
conbined the presentation options of
vi deodi sc, videotape, audio cassette
and Vi deoShow' (a graphic display
system made by GCeneral Parametrics

Corporation) wth a high resolution
rear projection screen and a student
response system All of these

conponents were controlled by a Smart
Lectern, consisting of a personal
conputer and a touch sensitive plasm
display panel. Further investigation
deternined the ATC could serve as the
centerpiece of our group-interactive

program The ATC transforns the
traditional teaching environment into
a state-of-the-art, fully integrated
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electronic classroom It facilitates
interactions between student and
teacher wth conputer-based, pre-

authored |esson plans supported byT a

variety of instructional nedia. he
instructor becomes a facilitator, who
orchestrates the outputs of the
personal conputer wth graphics and
text, videodisc, audiotape and |inear
video programs to neet the |earning
needs of the trainees. In the
el ectronic classroom facility, even
the environnental factors can be
adjusted by the facilitator, as

aﬁpro?ria}te_ to the learning situation.
The facilitator is able to exercise
control of the nedia and program
either through a hand-held renote
control device or from the Snart
Lectern?

At a touch of the built-in plasm
anel screen, the facilitator can nove
ack and forth through the |earning
events making up the lesson, and show
any. sequence of content, including
trainee responses. An el ectronic
bl ackboard allows the facilitator to
produce  and proj ect original
Illustrations and annotate existing
visual s. Si nul taneousl y, the
facilitator can view pronpts or cues
and the sequence of upconing content.
The facilitator's personal notes can
al so be programed into the system and
read fromthe snmart |ectern screen.

The ATC offers enployees a neans
to actively participate in the
| earning process in the classroom
environment.  An electronic keypad at
each student's desk allows individual
responses to questions programed into
the instruction at critical |esson
junctures. Using data generated by
these student answers, the ATC system
tabul ates and displays, for inmediate
use, all responses for conparison to

others in the current class and all
previous cl asses.

This mltimedia system when
devel oped using learning strategies
intended to teach problemsolving,
confronts the issue of teacher
proficiency. By training top-notch
classroom instructors uring the
devel opment of a program they becone
facilitators in presenting the program

and can be elevated to a higher |evel
of effectiveness.

The system resolves a nunber of
met hodol ogi cal issues encountered by
all instructors, regardless of course
content or student audience. First,
the system provides a rapid paced
m xture of stimuli, which is a salient
feature of all effective instruction.

Each time the stinulus changes, and
that is often, the learner naturally
refocuses his or her attention.



( s attention from increased
stimuli leads to faster |earning and
| onger retention. Second, logistics
problems encountered in coordinatin
the use of several media devices, suc
as vi deot ape, slide proj ector,
chal kboar d, _over head projectors,
comput er graphics and |aser discs, are
no |onger an excuse for non-use. In
its normal node, the ATC autonmtically
turns these devices on and off, as

| ncreased

needed. Wien the devices are being
controlled by the facilitator, they
are ener gi zed from a single
controller, either the smart lectern
or the hand-held rempte control device
Third, nmanagenment of class tine is

controlled through the automation of
the pre-authored- presentation. The
intellectual burden on the facilitator
is shifted from renenbering what to
say next to interpreting the meaning
and inportance of the content.
Fourth, 'the facilitator/instructor's
age old question, "Am | getting the
message through?" is resolved through
imediate electronic feedback. After
each keypad question, the facilitator
can see how each trainee responded
using the display panel on the
| ectern's pl asma screen.
Subsequently, group response data are
compi l'ed and graphically displayed on
a rear projection screen to stinulate
di scussion and reinforce the correct
response. The keypad questions
enbedded in the program can include
both content and attitude inquiries,
so that both conprehension and
notivation can be nonitored. Fifth,
the classroomis shape and seating
arrangenent are designed to increase
student interaction. The students are
encouraged to address conmments to one
another as well as to the facilitator.

The facilitator rei nforces this
behavior, which enhances interest and
notivation to t he poi nt t hat
di scussion of critical points often
extend into breaks and after class.
Once the students learn it is
acceptable to speak up and join in,
the  flood gates hol di ng back
enthusiasm and participation are
opened wide, rel easi nP supportive
anecdot al job es OP j ob

f t . .exan'ﬁ
situations confirming the concepts and
principles presented in the |essons.

PRQJECT | MPLEMENTATI ON

The Shipyard took delivery of its
first ATC on June 1, 1990. This was
essentially a prototype product which
| BM had previously wused for its
i nternal managenent devel opnent .
Their research and narketing staff
worked closely wth the Shipyard
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instructional
devel opnent

began. This coll aboration
business  partnership between the
companies intended to expand and
i nprove the capabilities of the ATC

As a result, the developer is now
marketing a second generation product
called the Interactive Milti-Mdia
Classroom (I MVC). The Shipyard has
obtained two | MMC systens and-is using
them interchangeably with the ATC as

design staff .as
and courseware production
led to a

conponent s of t he el ectronic
cl assroom

A  nulti-departnent team _was
formed to develop our radiological

control course. The team consisted of
training program devel opers and video
production personnel fromthe training
systens departnent, instructors and
supervisors from the trade training
department and technical experts from
the radiological control departnent.

The teamls original nission was to
convert a course nodul e which dealt
wi th handling unusual radiol ogical

control situations from a traditrional

training approach to an electronic
cl assroom approach. The segnent on
control ling unusual hazar dous
situations was the course conponent
that the Navy was nost anxious to have
strengt hened. Devel oping and pil ot
testing this difficult segment
provi ded both experience in devel 0ping
electronic classroom strategies and
confidence that the new approach woul d
enable the Shipyard to nmeet everyones
expect ations.

Cctober 1990, the training
department was ready to begin a series
of pilot tests that continued through
May, 1991 After these tests, the
department was convinced that the
el ectronic classroom should becone the

primary  nethod of  presenting
r adi ol ogl cal control training. In
June 1991, the devel opment team began

conversion of the remainder of the

radiol ogical control course to the
el ectronic classroom This project
was completed in Septenber, 1991.
Since that time, al | initjal
r adi ol ogi cal control qualification

training has used the new interactive
coursewar e. In My of = 1992)
conversi on of t he radi ation
requalification lecture courses to the

el ectronic classroom  format was
conpl et ed. Qpportunities to expand
this approach to other training

prograns that may be suitable for
conversion are being identified.

PRQJIECT EVALUATI ON

radi ol ogi cal control
el ectronic classroom

~ Convertin
training to the



approach was a project of such size
and complexity that evaluation had to
be conducted on many levels. Prior to
determning whether the project nmet
its return-on-investment objectives,
the results in terms of increases in
learning and training efficiency had
to be neasured, and such seenmingly
peri pheral itens as trainee
satisfaction and staff acceptance of
the new technol ogy eval uated. Another
inportant evaluation question was
whether the introduction of new
hardware processes and relationships
strengthened or weakened our training
organi zation. _ _
The answer to the question, "Did
i ntroduction of the ATC result in
i ncreased | earning and a nore
efficient training process?"was an
uncondi tional  Yes." The percentage
of trainees who failed the course
decl i ned dramatically after
introduction of the ATC In 1991,
using traditional training nethods,
our failure rate for first-tine
radi ol ogical control trainees was 33%
Since the Shipyard started using the

electronic classroom the failure rate
has declined to 11% These
inprovenments in pass rates and average
scores have Dbeen achieved while
Si ?nificantly increasing the scope and
difficulty of the course. These new
st andards of trainee performnce

satisfy the Navy's need to be nore
confortable with radiological control

enpl oyees' ability to respond
correctly to a wde range of
radiological control situations. Nayy
representatives have reviewed the

program and found our resolution to

their challenge to be "unique" and
"very positive." Al though a fornal
analysis of the return on investnent
from these inprovements has not been
conpl et ed, t hese increases in
learning, |learner notivation, course
efficiency, and customer satisfaction

should nore than pay for the costs of
the ATC conversion.

On a nore personal and subjective

level, the question, "Wuld we do this
again?" can be answered with a another
resounding, "Yes." Being part of a
project to invent and inplement a

project to success is very rewarding.
It has also resulted in increased job
satisfaction and pronoted a spirit of
camaraderie anmong all of us who took
the risk. The training program
devel opers and instructors agree that
t he proj ect was chal | engi ng,
rewarding, and has resulted in a great
deal of personal grow h.
departments

The three !
the project gained

participating in
new skills and were strengthened
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internally. The group processes and
shared viewpoints |earned thro_uPh
ﬂal’tICI pation on the project teamw ||
ave a long lasting inpact on all

future interactions.

~ The operating deﬁart ments and
trainees, who are the Shipyard's
internal custoners, also believe that

the nultinedia technol ogy incorporated
into the ATC represents a nore
effective approach to training,
especially when the objectives include
the application of principles rather
than nere nenorization of facts and
procedur es. The line nanagers who
supervise the trainees conpleting the
Program see the benefits in terns of
ess time off the job, less need for
retraining and better trai ned
personnel . There seenms to be no
question that the trainees prefer
training that is interactive, fast
paced, and directly related to their
| obs. Eval uations conducted after
each class confirmthat the trainees’
motivation and attention levels,
general attitudes about  conpany
training and level of confidence in
course content are all quite positive.
Finally, on neasures that are always
of vital i nportance in the
shi pbui I di ng i ndustry, the project was
conpleted on schedule and within
budget .

| MPLI CATI ONS FOR OTHER SHI PYARDS

There is an old joke that
"Profits are down. It nust be time to
cut the training budget again."
cutting the training budget is not the
answer to a downwar spiral of
profits. However, increasing training
effectiveness and efficiency can be a
proper response. This experience with
nultimedia at the Shipyard has shown
that a judicious integration of
innovative technology wth traditional
training nethods provides a profitable
solution to a type of training problem
which wll become nore and nore
prevalent as U S shipyards reorganize
for global conpetitiveness. That is,
training enpl oyees to apply Pr|n0|ples
and probl emsol ving nethodology to a
wi de range of work situations which
cannot be anticipated when designing
or presenting training prograns. In
addition to high-risk training, of
whi ch the radiol ogical control program
is typical, other uses night iInclude
application of quality techniques such

goes,

as Statistical Process Control (SPC)
to shi pbui I di ng situations and
training of test and naintenance
personnel in troubl eshooti ng.

Simlarly, Hartigan's paper, "Shipyard
Trade Skills Testing Progrant HO),



pointed the way to effective use of
training technology for "just in time"

training of individual enployees.
However , for an i ndustry
attenpting to redefine itself for
gl obal conpetitiveness, shipbuilding
rs far behind other industries in the
use of educational technology. In
1991, t he NSRP sponsored an

investigation into the feasibility of
usi ng interactive  instructional
technologies in US. shipyards. This
| andmark study was managed by WIIliam
E. Wlson, Nat i onal St eel and
Shi pbui | di ngb Company, technical ly
supervised by M. John W Hartigan,
Director of Shipyard Training, Naval
Sea Systenms Conmmand and performed by

Richard B. Cooper of Ship Analytics,
11) -

(41 This study found that the
conditions for successful use of

interactive video disc technology were

present in many shipyard training
applications. These conditions exist
en:

there are |arge nunbers of
students;

2. instructors with subj ect
matter expertise are difficult
to obtain;

3. sinulation of
procedures, or
required,

4. potentially hazardous
procedures are to be taught;

5 the training _requires
cont i nuous practice, re-
training or re-qualification;

equi pnent
activities is

6. the ~content is relatively
stabl e over tineg;

7. training requires problem
solving or decision making;
and _ _

8. students vary in experience or
skill level.

Al these criteria need not be

pr esent
per f ormance
efficiencies.

in order to bring about
i nprovenments or 'cost
However, if several of
them are present, a detailed job-task
analysis followed by a cost-benefit
analysis should be conducted to
determine if expenditures for the
introduction of-  technol ogy are
justified. A lack of know edge of
Interactive technologies, and in-deed,
of task analysis and cost-benefit
anal ysis skills may be one reason for

the lack of nore widespread use of
training technol ogiy in US. shipyards.
The NSRP Report (11) states that, "Few
shipyards, private or naval, currently
use  interactive  instruction  for
skilled-trade training." Wen asked
to rate their famliarity  and
knowl edge on this topic, 90% of the
private and 86% of the naval shipyards
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reported they were either "mostly" or
"conpletely = unfamliar"” with the
technology:  This is a disturbing
findi n?, considering that interactive
technol ogy has been in public use for
al rost a decade. This lack of
know edge or interest is further

substantiated in a follow up question

t hat asked, " f assistance were
offered, would you be interested in
inplementing this technology?" A

response of "Possibly welcome "or Not
be Interested” was given by 84% of the
private and 57% of the naval
shi pyards.

There are nany reasons for this
lack of know edge, experience, and
interest, forenost of which may be the
shi pbui | di ng i ndust [¥[ S general |
conservative and traditional “approac
to innovation. However, the end result

under utilization of
technology in areas where it could cut
costs and inprove the effectiveness of
shi pyard training. _ _

Insight into the organizational
effects of unbridled ~trust in
tradition is provided in a paper
presented by Rogness, "Breaking the
Chains of Tradition and Fantasy - A
Revol utionary AFE)proac_h_ to - the
Constraints on Productivity" (12& ;
Rogness states nost eloquently and
forcefully of the lack of change in
Anmerican  shipyards: "It is. very
difficult to overcone the inertia and
i ncumbency of tradition in an
environment where it is not realized
that all facets of a tradition are
nothing but precipitates of earlier
changes. It is extrenely difficult
for a creative thinker to survive in a
repressive environnment which ENFORCES
unquestioni ng acceptance of tradition,

rather than ALLOW NG the vigorous
pursuit of new know edge." The
personal risks to bring about change

In an authoritarian system are often
so high that the final outcone is
institutional atrophy.

To be an effective instrunent of
change in the novement to streaniine

the ship production process, training
nust acconplish the follow ng.
1. Enployees  nust [earn  the

principles behind shipbuilding
rocesses and techniques.

2. Training must teach enployees
how to ﬁpply t hese principles

to manufacturing shops and
shi pboard producti on
envi ronments. Tr ai ni ng

devel opers and instructors can
never anticipate the problens
and decisions enployees will

encount er on the  joh.
Therefore, the application of
principles, and  not rote



menori zation of " canned"
solutions, nust be the intent
of training.

3. Labor costs and tinme away from
the job required for training
nmust ~ be ninimzed.

4. Ofer training prograns that
are like |aser beams targeted
to specific elnépll oyees | ust
prior to a specific job.

as indicated by the WlIson,
Hartigan, and Cooper study (11) |
Hartigan's just-in-time training
scenario, and our experience with the

electronic classroom the

j udi ci ous
and imginative use of

avai |l abl e

training technology provides an avenue
for reachi ng t hese goal s.
Conservatism and reliance on tradition
must not blind the shipbuilding
managenent to the advantages to be
gai ned. Effective and ~efficient
training of the workforce in U S
shi pyargs ~nust be an issue for
everyone in the industry. G obal
conpetition demands conti nual
i nprovenent in product quality and
 abor productivity. U S. shipyards'
manhour  productivity per unit of
output is reported as being only 40%
that of Japan and 82% of Korean
shi pyards. Certainly, a contributing
factor to this state of affairs is the

"conparatively low |evel of education
and training of enployees, staff, and
managenent "-?13) . The inplications of
this productivity gap for the
shipbuiiding industry's survival are
too significant to leave to the
evolution of traditional training
methods, geared to the confort |evel
of training departnents. As is true
for all revolutions, change rarely
comes fromwithin, it nmust be inposed
by those with visions and intestinal
fortitude. Operating managenment mnust
articulate the strategic targets for

i mproved job per f or mance whi ch
trainin can neet  through the
appl i ca[f]i on of technology. Operating
management nust then ™~ provide the
necessary resour ces and demand
accountability from training
departments for inproved trainee

performance on the job.
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